Supplementary Figure 4:
Fluorescence anisotropy analysis of the interaction between PARP-like zinc fingers and the 44nt nicked DNA dumbbell ligand. 0mM NaCl or at 200mM NaCl. At low ionic strength (0mM NaCl), where binding is expected to be strongest, a 1:1 mixture of nicked dumbbell DNA and F2 shows a well-resolved HSQC spectrum with properties consistent with a monodisperse solution of the expected 26kDa complex; this behavior was very similar to that seen for F1+F2 binding to the gapped DNA ligand. In contrast, the HSQC spectrum of a 1:1 mixture of gapped dumbbell DNA with F1 under the same conditions shows many much broader lines, consistent with an exchange process taking place on an intermediate rate on the chemical shift timescale. This exchange could either be between the free and bound states of the protein, if the concentration of free protein under these conditions is sufficiently high to cause appreciable broadening (i.e. > approx. 10%), or it could arise from conformational exchange within a dynamic protein-DNA interface, which would also be consistent with weaker binding (or from a combination of both processes).
At higher ionic strength (200mM NaCl), where binding is substantially weaker and off-rates faster, the appearance of the spectra appears at first sight to be reversed between the F1 and F2 cases. However, this is deceptive; in reality, the slow exchange behavior seen at low ionic strength for F2 is shifted to the intermediate regime at higher ionic strength as a result of weakened binding, while the intermediate regime behavior seen for F1 at low ionic strength is now shifted to the fast exchange regime at high ionic strength, again as a result of weakened binding. Consistent with this, the chemical shift perturbations (relative to the free protein) seen in the case of F1 at high ionic strength are very small relative to those seen for F2 at low ionic strength (these being the only two sets of conditions for which the comparison can be made, due to the low quality of spectra in which intermediate rate exchange is evident). IIIα. In each case, two orientations (related by a 180° rotation about the x axis) are shown, and corresponding cartoon views in chainbow coloring are shown above and below to show the orientation of the structure. Potentials were calculated using the program APBS 3 using a threshold value of ±10eV for the coloring, and visualized using the program pymol. Tables   Supplementary Table 1 Completion of ligation was verified by denaturing gel electrophoresis, in which circularized DNA showed a higher mobility than unligated DNA, as described by Ng et al.
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NMR experiments:
The following spectra were acquired: 2D: [ In order to be able to employ explicit zinc bonding and geometry terms in the force-field for the calculations (including bond-angle and, for the histidines, in-plane constraints), we next calculated PARP-1 F1 and F2 structures using XPLOR-NIH. 15 As input, these calculations used the set of NOE restraints generated by the final (seventh) cycle of ATNOSCANDID, re-formatted for use in XPLOR-NIH. Since the XPLOR-NIH calculations employed r -6 summation for all groups of equivalent protons and non-stereospecifically assigned prochiral groups, and since no stereoassignments were made (and the assignment-swapping protocol within XPLOR-NIH for deriving stereoassignments indirectly during the structure calculation itself was not applied), the constraints for all such groups were converted to group constraints (i.e. such groups were specified using wildcards such as HB*). All lower bounds were set to zero. 16 Structures were calculated from polypeptide chains with randomized phi and psi torsion angles using a two-stage simulated annealing protocol within the program XPLOR-NIH, essentially as described in reference 17.
The structures calculated in XPLOR-NIH were finally subjected to a further stage of refinement using a full force field and an implicit water-solvent model as Fluorescence Anisotropy:
After each addition of protein titrant, the solution was stirred for 30 s, and after 60 s the fluorescence and the fluorescence anisotropy was measured. Data were treated and analyzed essentially as described in Supplementary Reference 18.
In the experiments performed, changes in the intensity of fluoresceine fluorescence upon binding of the protein were less than 10% once corrected for dilution. As a result, the fractional fluorescence intensities were assumed to remain constant Supplementary References:
